nervous system is choosing highly valued options, a rational maneuver; but the valuation on the drugassociated cues is pathologically high. So loosely, one might see this as a diminished will -a lowered capacity to choose behavioral options not leading to drugs, but resulting from bad valuations of cues associated with drugs. The mechanisms that make the choice conditioned on the valuation appear intact. So these approaches to addiction have given us a new way to conceptualize what might have been lazily labeled a 'lack of will' on the part of the addict. These computational models are growing in sophistication each year and are now being used to direct physiology experiments, neuroimaging experiments, and the assessment of various therapies in this domain.
There are other conditions that can also dramatically affect a person's capacity to carry out normal value-dependent choice. Strokes, traumatic brain injury, coma, and various metabolic conditions can all influence one's capacity to value behavioral acts and mental states, and so will compromise the ability to navigate a 'normal' life. Often family members or even the courts must step in and decide whether to turn off life support machinery, yet without any good understanding of what functions might need to recover for this 'normal life' to ensue nor how they might recover nor how to make measurements related to these unidentified functions. So we have a lot to learn in this domain, but this is exactly the arena where the best science needs to inform the decision-makers. I say inform here because even once the mechanistic answers are clearer, we will still have to choose what to do with them. flee, Gunther and his stepmother were the last of the family to go, making a narrow escape on foot into Belgium on New Year's Eve 1938, after a harrowing encounter with German border guards.
While his father and brother remained in England, Gunther came alone to America in March, 1940 to live in Chicago with his sister Claire and her husband Robert Hines. Having graduated from Hyde Park School in 1942 after only two years study, Gunther attended the University of Illinois, ChampaignUrbana on scholarship, supplemented by work as a soda jerk/short order cook at the local drugstore and by reduced membership fees at the Tau Epsilon Phi fraternity, which needed to raise its academic standing. His fascination with railroads and steam engines led to an honors degree in physical chemistry; a second major in philosophy reflected his passionate, life-long interest in that field. Gunther graduated in December 1944 after only 29 months as an undergraduate and became an American citizen in 1945.
At the encouragement of his undergraduate thesis mentor, Frederick Wall, Gunther enrolled in graduate school at Illinois and became involved in the synthetic rubber research program conducted for the War Development Board. The task was to find ways to correct for the elastic defects in synthetic rubber caused by the heterogeneity in the chain length of the molecules. Gunther published two papers but his efforts were largely superceded by the end of the war. He defended his dissertation in 1948 at the age of 24.
He interrupted his graduate study to serve eight months (1946) (1947) Through his close intellectual, scientific and personal interactions with the principals of early molecular biology, his teaching, textbooks, critical essays and historical accounts, his philosophical lectures and writings, and, to a lesser extent, his own experiments, Stent helped establish the modern discipline of molecular biology. In the late 1960s, concluding that the major 'paradoxes' of this field had been resolved, he changed scientific directions, not once but twice, taking up first neurobiology and then the development of the leech. Among his numerous honors were his election to the American Philosophical Society, the American Academy of Arts and Sciences, and the National Academy of Sciences. Not bad for a Jewish refugee who later recounted his childhood humiliation at being excluded from the Hitler Youth in Nazi Germany.
Born Günter Siegmund Stensch on March 24, 1924 in Berlin, he was the youngest of three children. His parents, Georg and Elizabeth, were affluent, nonobservant and thoroughly assimilated Jews. The family name was changed to Stent upon emigration from Germany; Gunther anglicized his given name at the same time. His father's business manufactured and sold bronze statuary and lighting fixtures. Following his mother's struggle with depression and suicide when he was 10, Gunther was raised by his sister Claire. When the Nazis banned Jews from the public school system in 1935, Gunther was enrolled in a Jewish school (Private Waldschule Kaliski) which during its short existence produced three future Berkeley professors and other distinguished graduates. As the rising tide of anti-Semitism forced his family to Obituary instructors included Luria and Alfred Hershey and two assistants, Renato Dulbecco and James Watson. Thus, Gunther became an early disciple of the 'phage group', which over the next two decades would be responsible for much of what we know about the identity of DNA as the genetic material, the mechanisms of DNA replication, the mechanisms by which DNA codes for and is translated into protein, and how the expression of genes is regulated. Gunther's participation after the time with Delbrück was maintained through a second postdoc with Herman Kalckar in Copenhagen, the founding of his own research group in Wendell Stanley's Virus Laboratory at the University of California, Berkeley in 1952, and being a member (Phe) of the 'RNA Tie Club'. His intellectual contributions to this effort are described in Horace Judson's 'The Eighth Day of Creation ' (1971) ; his extensive correspondence and writings covering this and other periods of his life and work are archived at the Bancroft Library in Berkeley.
In Copenhagen, Gunther met his first wife, Inga Löftsdottir, who died in 1993. They are survived by a son, Stefan Stent. Inga was the center of the vibrant social life centered in their Berkeley home, and loved to play 'Tea for Two' on the piano with guests, especially Francis Crick. Gunther is also survived by his second wife, Mary Burgwin Ulam.
Gunther was a popular teacher with the Berkeley undergraduates in the days before Powerpoint. Justifiably modest about his skills at the chalkboard, he illustrated his lectures instead with drawings and cartoons he drew out on butcher paper with thick marking pens, edited by pasting fresh bits of paper over items he needed to change, and hung before the class with masking tape. His lectures and scientific papers were written out longhand on Big Chief tablets, skipping every other line to allow for the heavy editing that invariably followed. These notes later gave rise to many of the books he published, including 'Molecular Biology of Bacterial Viruses ' (1963) , which is recalled with admiration by many students of the 1960s and 70s. The lively narrative style of this book became a model for modern scientific textbooks.
In the 1960s, Gunther, influenced no doubt in part by his beloved Delbrück, came to believe the phage group had answered the major questions that had been posed at its founding. During the period in which the campus was shut down by student protests, Gunther began a lecture series that led ultimately to the publication of his book 'The Coming of the Golden Age ' (1969) in which he famously put forth the idea that progress itself can come to an end, and that for molecular biology, the end was near. Was this idea wrong or was it 'premature' -a valid finding or theory -disregarded because it cannot be connected logically to canonical thought of the time? Gunther's exposition in Scientific American (1972) of the concept of prematurity is among his most influential philosophical essays.
Gunther himself decided the next big thing was neuroscience, so he took a sabbatical at Harvard to study with Stephen Kuffler and in particular with John Nicholls, who was to become friend and interlocutor and who introduced him to the leech as a neurobiological preparation. When Gunther returned to Berkeley, he became his own Delbrück, founding a school of neurobiologists (Figure 1 ) who used the leech to elucidate the neural basis of behavior by analyzing the properties and interconnections of individual neurons. An early experimental and theoretical triumph of this work was the demonstration of the key role played by recurrent cyclic inhibition in pattern generation by neural networks. More recently, elegant extensions of this work Benzer, Sydney Brenner, Francis Crick and James Watson -friends of whom he would exclaim, "Do I know him? We went to different schools together!" -Gunther was influenced in his decision to take up biology by Erwin Schrödinger's book 'What is Life? ' (1944) , which he subsequently called "the 'Uncle Tom's Cabin' of biology". Schrödinger speculated that new physical laws would be discovered in the study of biology and wrote glowingly of the work of a German physicist, Max Delbrück, who had suggested that the genetic material might be some kind of periodic crystal. Pleasantly surprised to learn Delbrück had survived the war and was a faculty member at Caltech, Gunther succeeded in joining his lab as a postdoc. As an illustration of the value placed on good, but naive minds in those halcyon days, Gunther relates that when he met Delbrück for the first time and Delbrück asked him if he wanted to work with bacteriophage, he replied that yes, that was exactly what he wanted to study, but could Max please remind him what bacteriophage are?
Gunther was initiated into the lab by taking the summer phage course at Cold Spring Harbor in 1948. Delbrück had founded the course with Salvador Luria in 1945 as a means to promote a community of scholars who would decipher how this virus managed to replicate itself inside of bacteria. When Gunther took it, the course in William Kristan's group at the University of California, San Diego have demonstrated the feasibility of examining 'behavioral indeterminacy', analogous to what passes for 'choice' or 'free will' in human behavior, in terms of variations in the activity of individual neurons in the leech, a remarkable confluence of Gunther's passions for neurobiology and for philosophy of the mind.
During this period, Gunther also published what was to become one of his most cited and influential scientific papers, proposing a physiological basis for Hebb's postulate of synaptic plasticity during learning (1973) . This work generated excitement and discussion among neurobiologists in much the same way that Schrödinger's book had stimulated molecularbiologists-to-be three decades earlier. Arguably, then, Stent's most important scientific contributions stem from his work in neurobiology.
After considerable arm-twisting by his Dean at Berkeley, who threatened to appoint an out-of-department 'enemy' if Gunther declined, he served with distinction, and an iron hand, as Chairman of the Department of Molecular Biology and later as the first Chairman of the present Department of Molecular and Cell Biology. During this period his research interests shifted for the last time, to developmental biology. He thus founded a new group, which established the leech as an organism for studies in evolutionary development and demonstrated the utility of microinjected cell lineage tracers for the analysis of complex embryos.
At Berkeley, life with Gunther revolved around heated discussions of experimental results and the theoretical models to which they gave rise (or vice versa), fine points of grammar, the paradoxes underlying anything worth considering and lunches at the Dynasty Chinese restaurant, punctuated by occasional trips across the Bay Bridge in his white 1963 Cadillac convertible with red leather upholstery, the top down, the road clear, and the sun shining. As Gunther would have said, in his best Chicago gangsterese, "Ya shoulda been there". In the West, the study of monkeys and apes developed from work on captive populations, such as those in zoos, which contrasts with fieldwork in the natural habitat in Japan. This may be due partly to Japan's being the one country among the 'G8' countries that has indigenous monkeys. This natural coincidence may have provided the unique basis for the development of primatology in Japan.
Thanks to the efforts of Imanishi and his colleagues, we know much about wild monkeys. They recognized a breeding season: Japanese monkeys mate in the late autumn to winter and give birth in late spring to early summer. They found the matrilineal residence: solitary monkeys are always male, and they immigrate from the natal group to others. Females remain in the group to form a matrilineal society. They noted the dominance hierarchy: ranking in dominance across individuals is almost linear. They invented a simple test of ranking, in which a food item is thrown between two individuals; however, the Imanishi (1902 Imanishi ( -1992 went to Koshima island to study the wild Japanese monkeys. Imanishi was flanked by two young students, Jun 'ichiro Itani (1926 'ichiro Itani ( -2002 and Shunzo Kawamura (1924 Kawamura ( -2003 . This year, 2008, is thus the 60 th anniversary of the founding of primatology in Japan.
There are more than 200 living primate species. The Japanese monkey, also known as the snow monkey, lives at the northern limit of the global range of nonhuman primates. Over the past thousands of years, people in Japan have often encountered the monkeys in the wild -but before 1948, no one had dared to seek the details of their daily lives.
Imanishi, who was 46 years old in 1948, was an unpaid lecturer at Kyoto University. Some young zoology students preferred to follow Imanishi rather than the established professors of the prestigious university. Imanishi posed an interesting question: "Human society, where did it come from?" The students were attracted by his question and by his way of looking for the evolutionary basis of human society in the wild monkeys.
During the war, Imanishi was in Mongolia. He investigated the society of wild horses and the Mongolian people's way of life. Unusually, his research was based on the individual recognition of each horse. Upon returning to Japan after the war, in the 1948 survey, Imanishi and the two students first were engaged in the study of wild horses off the Toi-peninsula in Miyazaki prefecture. One day, they encountered a troop of wild Japanese monkeys, and this chance encounter led Imanishi to decide to study wild monkeys. So he went to Koshima island, which was close to the Toi-peninsula. Imanishi and his students applied their method of individual recognition of horses to the monkeys, giving a nickname to each Essay
